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<221>CDS 
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<304> 215 

<305> (3) 

<306> 1145-1150 

<307> 1995 
15 <308>x91117 

<309> 1996-02-20 

<400> 1 

atg ctt ctg gcg egg atg 
Met Leu Leu Ala Arg Met 

20 1 5 

gcg gac acg ggt cca gag 
Ala Asp Thr Gly Pro Glu 
20 

ctg ctg gtg gtg aag gag 
25 Leu Leu Val Val Lys Glu 

35 

cgc gac ggc gac gcg cag 
Arg Asp Gly Asp Ala Gin 
50 



aac ccg cag gtg cag ccc gag aac aac ggg 4 8 
Asn Pro Gin Val Gin Pro Glu Asn Asn Gly 
10 15 

cag ccc ctt egg gcg cgc aaa act gcg gag 96 
Gin Pro Leu Arg Ala Arg Lys Thr Ala Glu 
25 30 

cgc aac ggc gtc cag tgc ctg ctg gcg ccc 144 
Arg Asn Gly Val Gin Cys Leu Leu Ala Pro 
40 45 

ccc egg gag ace tgg ggc aag aag ate gac 192 
Pro Arg Glu Thr Trp Gly Lys Lys lie Asp 
55 60 
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ttc ctg ctg tec gta gtc ggc ttc gca gtg gac ctg gcc aac gtg tgg 240 

Phe Leu Leu Ser Val Val Gly Phe Ala Val Asp Leu Ala Asn Val Trp 

65 70 75 . 80 

cgc ttc ccc tac etc tgc tac aag aac ggc ggc ggt gcc ttc ttg ate 288 

5 Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu lie 

85 90 95 

ccg tac aca ctg ttc ctt ate ate gcg ggg atg ccc ctg ttc tac atg 336 

Pro Tyr Thr Leu Phe Leu lie lie Ala Gly Met Pro Leu Phe Tyr Met 

100 105 110 

10 gag ctg get ctg gga cag tac aac egg gag ggg get gcc ace gtt tgg 384 

Glu Leu Ala Leu Gly Gin Tyr Asn Arg Glu Gly Ala Ala Thr Val Trp 

115 120 125 

aaa ate tgc eca ttc ttc aaa ggc gtt ggc tat get gtc ate ctg ate 432 

Lys lie Cys Pro Phe Phe Lys Gly Val Gly Tyr Ala Val lie Leu lie 

15 ' 130 135 140 

gcc ctg tac gtt ggc ttc tac tac aac gtc ate ate gcc tgg tea etc 480 

Ala Leu Tyr Val Gly Phe Tyr Tyr Asn Val lie lie Ala Trp Ser Leu 

145 150 155 160 

tac tac etc ttc tec tec ttc acc etc aac ctg ccc tgg ace gac tgt 528 

20 Tyr Tyr Leu Phe Ser Ser Phe Thr Leu Asn Leu Pro Trp Thr Asp Cys 

165 170 175 

ggc cac acc tgg aac age ccc aac tgt ace gac ccc aag etc etc aat 576 

Gly His Thr Trp Asn Ser Pro Asn Cys Thr Asp Pro Lys Leu Leu Asn 

180 185 190 

25 ggc tec gtg ctt ggc aac cac acc aag tac tec aag tac aag ttc acg 624 

Gly Ser Val Leu Gly Asn His Thr Lys Tyr Ser Lys Tyr Lys Phe Thr 

195 200 205 

ccg gca gcc gag ttt tat gag cgt ggt gtc ctg cac ctt cac gag age 672 

Pro Ala Ala Glu Phe Tyr Glu Arg Gly Val Leu His Leu His Glu Ser 

30 210 215 220 

age ggg att eat gac ate ggc ctg ccc cag tgg cag etc ttg etc tgt 720 

Ser Gly lie His Asp lie Gly Leu Pro Gin Trp Gin Leu Leu Leu Cys 

225 230 235 240 

Ctg atg gtc gtc gtc ate gtc ttg tat ttt age etc tgg aaa ggg gtg 768 

35 Leu Met Val Val Val lie Val Leu Tyr Phe Ser Leu Trp Lys Gly Val 

245 250 255 

aag aca tea gga aag gtg gtg tgg ate aca gcc acg ctg ect tac ttc 816 

Lys Thr Ser Gly Lys Val Val Trp lie Thr Ala Thr Leu Pro Tyr Phe 

260 265 270 

40 gtg ctg ttc gtg etc ctg gtc cat ggc gtc acg ctg ccc gga gcc tec 864 

Val Leu Phe Val Leu Leu Val His Gly Val Thr Leu Pro Gly Ala Ser 

275 280 285 

aat ggc ate aat gcc tac ctg cac ate gac ttc tac cgc ,ttg aaa gag 912 

Asn Gly lie Asn Ala Tyr Leu His lie Asp Phe Tyr Arg Leu Lys Glu 

45 290 295 300 

gcc acg gta tgg att gat gcc gca act cag ata ttt ttt tee ttg ggg 960 

Ala Thr Val Trp He Asp Ala Ala Thr Gin He Phe Phe Ser Leu Gly 

305 310 315 320 

get gga ttt gga gta ttg att gca ttt gcc agt tac aac aaa ttt gac 1008 

50 Ala Gly Phe Gly Val Leu He Ala Phe Ala Ser Tyr Asn Lys Phe Asp 

325 330 335 

aac aac tgt tac agg gat gcc ctg ctg acc age age ate aac tgt ate 1056 
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Asn Asn Cys Tyr Arg Asp Ala Leu Leu Thr Ser Ser He Asn Cys He 

340 345 350 

acc age ttc gtc tct ggg ttc gcc ate ttc tec ate ctt ggt tac atg 1104 

Thr Ser Phe Val Ser Gly Phe Ala He Phe Ser He Leu Gly Tyr Met 

5 355 360 365 

gee eat gaa cae aag gte aae att gag gat gtg gcc aca gaa gga get 1152 

Ala His Glu His Lys Val Asn He Glu Asp Val Ala Thr Glu Gly Ala 

370 375 380 

ggc eta gtg ttc ate ctg tat eea gag gcc att tct acc ctg tct gga 1200 

10 Gly Leu Val Phe He Leu Tyr Pro Glu Ala He Ser Thr Leu Ser Gly 

385 390 395 400 

tet aca ttc tgg get gtt gtg ttt ttc gtc atg etc ctg gcg ctg ggc 1248 

Ser Thr Phe Trp Ala Val Val Phe Phe Val Met Leu Leu Ala Leu Gly 

405 410 415 

15 ctt gac age tea atg gga ggc atg gag get gtc ate aeg ggc ctg gca 1296 

Leu Asp Ser Ser Met Gly Gly Met Glu Ala Val He Thr Gly Leu Ala 

420 425 430 

gat gac ttc cag gtc ctg aag cga eac egg aaa etc ttc aca ttt ggc 1344 

Asp Asp Phe Gin Val Leu Lys Arg His Arg Lys Leu Phe Thr Phe Gly 

20 435 440 445 

gtc acc ttc age act ttc ctt etc gcc ctg ttc tgc ata acc aag ggt 1392 

Val Thr Phe Ser Thr Phe Leu Leu Ala Leu Phe Cys He Thr Lys Gly 

450 455 460 

gga att tac gtc ttg acc etc ctg gac acc ttt get gcg ggc acc tec 1440 

25 Gly He Tyr Val Leu Thr Leu Leu Asp Thr Phe Ala Ala Gly Thr Ser 

465 470 475 480 

ate ctt ttt get gte etc atg gaa gcc ate gga gtt tec tgg ttt tat 1488 

He Leu Phe Ala Val Leu Met Glu Ala He Gly Val Ser Trp Phe Tyr 

485 490 495 

30 gga gtg gac agg ttc age aae gac ate cag cag atg atg ggg ttc agg 153 6 

Gly Val Asp Arg Phe Ser Asn Asp He Gin Gin Met Met Gly Phe Arg 

500 505 510 

ccg ggt eta tac tgg aga ctg tgc tgg aag ttc gtc agt ect gee ttc 1584 

Pro Gly Leu Tyr Trp Arg Leu Cys Trp Lys Phe Val Ser Pro Ala Phe 

35 515 520 525 

etc ctg ttc gtg gtt gtg gte age ate ate aae ttc aag eea etc acc 1632 

Leu Leu Phe Val Val Val Val Ser He He Asn Phe Lys Pro Leu Thr 

530 535 540 

tac gac gac tac ate ttc ccg cec tgg gee aae tgg gtg ggg tgg ggc 1680 

40 Tyr Asp Asp Tyr He Phe Pro Pro Trp Ala Asn Trp Val Gly Trp Gly 

545 550 555 560 

ate gcc ctg tec tec atg gtc ctg gtg cec ate tac gtc ate tat aag 1728 

He Ala Leu Ser Ser Met Val Leu Val Pro He Tyr Val He Tyr Lys 

565 570 575 

45 ttc etc age acg cag ggc tct ctt tgg gag aga ctg gcc tat ggc ate 1776 

Phe Leu Ser Thr Gin Gly Ser Leu Trp Glu Arg Leu Ala Tyr Gly He 

580 585 590 

aeg eea gag aac gag eac cae ctg gtg get cag agg gac ate aga cag 1824 

Thr Pro Glu Asn Glu His His Leu Val Ala Gin Arg Asp He Arg Gin 

50 595 600 605 

ttc cag ttg caa eac tgg ctg gee ate tga 1854 

Phe Gin Leu Gin His Trp Leu Ala He 
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610 615 

<210>2 
<211> 617 
<212>PRT 
5 <213> Homo sapiens 

<400> 2 

Met Leu Leu Ala Arg Met Asn Pro Gin Val Gin Pro Glu Asn Asn Gly 
15 10 15 

Ala Asp Thr Gly Pro Glu Gin Pro Leu Arg Ala Arg Lys Thr Ala Glu 
10 20 25 30 

Leu Leu Val Val Lys Glu Arg Asn Gly Val Gin Cys Leu Leu Ala Pro 
35 40 45 

Arg Asp Gly Asp Ala Gin Pro Arg Glu Thr Trp Gly Lys Lys lie Asp 
50 55 60 

1 5 Phe Leu Leu Ser Val Val Gly Phe Ala Val Asp Leu Ala Asn Val Trp 

65 70 75 80 

Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu lie 
85 90 95 

Pro Tyr Thr Leu Phe Leu lie lie Ala Gly Met Pro Leu Phe Tyr Met 
20 100 105 110 

Glu Leu Ala Leu Gly Gin Tyr Asn Arg Glu Gly Ala Ala Thr Val Trp 
115 120 125 

Lys lie Cys Pro Phe Phe Lys Gly Val Gly Tyr Ala Val lie Leu lie 
130 135 140 

25 Ala Leu Tyr Val Gly Phe Tyr Tyr Asn Val lie lie Ala Trp Ser Leu 

145 150 155 160 

Tyr Tyr Leu Phe Ser Ser Phe Thr Leu Asn Leu Pro Trp Thr Asp Cys 
165 170 175 

Gly His Thr Trp Asn Ser Pro Asn Cys Thr Asp Pro Lys Leu Leu Asn 
30 180 185 190 

Gly Ser Val Leu Gly Asn His Thr Lys Tyr Ser Lys Tyr Lys Phe Thr 
195 200 205 

Pro Ala Ala Glu Phe Tyr Glu Arg Gly Val Leu His Leu His Glu Ser 
210 215 220 

35 Ser Gly lie His Asp lie Gly Leu Pro Gin Trp Gin Leu Leu Leu Cys 

225 230 235 240 

Leu Met Val Val Val lie Val Leu Tyr Phe Ser Leu Trp Lys Gly Val 
245 250 255 

Lys Thr Ser Gly Lys Val Val Trp lie Thr Ala Thr Leu Pro Tyr Phe 
40 260 265 270 

Val Leu Phe Val Leu Leu Val His Gly Val Thr Leu Pro Gly Ala Ser 
275 280 285 

Asn Gly lie Asn Ala Tyr Leu His lie Asp Phe Tyr Arg Leu Lys Glu 
290 295 300 

45 Ala Thr Val Trp lie Asp Ala Ala Thr Gin lie Phe Phe Ser Leu Gly 
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305 310 315 320 

Ala Gly Phe Gly Val Leu lie Ala Phe Ala Ser Tyr Asn Lys Phe Asp 
325 330 335 

Asn Asn Cys Tyr Arg Asp Ala Leu Leu Thr Ser Ser lie Asn Cys lie 
5 340 345 350 

Thr Ser Phe Val Ser Gly Phe Ala lie Phe Ser lie Leu Gly Tyr Met 
355 360 365 

Ala His Glu His Lys Val Asn lie Glu Asp Val Ala Thr Glu Gly Ala 
370 375 380 

10 Gly Leu Val Phe lie Leu Tyr Pro Glu Ala lie Ser Thr Leu Ser Gly 

385 390 395 400 

Ser Thr Phe Trp Ala Val Val Phe Phe Val Met Leu Leu Ala Leu Gly 
405 410 415 

Leu Asp Ser Ser Met Gly Gly Met Glu Ala Val lie Thr Gly Leu Ala 
1 5 420 425 430 

Asp Asp Phe Gin Val Leu Lys Arg His Arg Lys Leu Phe Thr Phe Gly 
435 440 445 

Val Thr Phe Ser Thr Phe Leu Leu Ala Leu Phe Cys lie Thr Lys Gly 
450 455 460 

20 Gly lie Tyr Val Leu Thr Leu Leu Asp Thr Phe Ala Ala Gly Thr Ser 

465 470 475 480 

lie Leu Phe Ala Val Leu Met Glu Ala lie Gly Val Ser Trp Phe Tyr 
485 490 495 

Gly Val Asp Arg Phe Ser Asn Asp lie Gin Gin Met Met Gly Phe Arg 
25 500 505 510 

Pro Gly Leu Tyr Trp Arg Leu Cys Trp Lys Phe Val Ser Pro Ala Phe 
515 520 525 

Leu Leu Phe Val Val Val Val Ser He He Asn Phe Lys Pro Leu Thr 
530 535 540 

30 Tyr Asp Asp Tyr He Phe Pro Pro Trp Ala Asn Trp Val Gly Trp Gly 

545 550 555 560 

He Ala Leu Ser Ser Met Val Leu Val Pro He Tyr Val He Tyr Lys 
565 570 575 

Phe Leu Ser Thr Gin Gly Ser Leu Trp Glu Arg Leu Ala Tyr Gly He 
35 580 585 590 

Thr Pro Glu Asn Glu His His Leu Val Ala Gin Arg Asp He Arg Gin 
595 600 605 

Phe Gin Leu Gin His Trp Leu Ala He 
610 615 

40 <210>3 

<211> 1854 
<212> DNA 
<213> Homo sapiens 

<220> 
45 <221>CDS 
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<222> (1)..(1851) 



<400> 3 

atg ctt ctg gcg egg atg aac ccg cag gtg cag ccc gag aac aac ggg 

Met'' Leu Leu Ala Arg Met Asn Pro Gin Val Gin Pro Glu Asn Asn Gly 
15 10 15 



48 



gcg gac acg ggt cca gag cag ccc ctt egg gcg cgc aaa act gcg gag 
Ala Asp Thr Gly Pro Glu Gin Pro Leu Arg Ala Arg Lys Thr Ala Glu 
20 25 30 



96 



ctg ctg gtg gtg aag gag cgc aac ggc gtc cag tgc ctg ctg gcg ccc 
1 0 Leu Leu Val Val Lys Glu Arg Asn Gly Val Gin Cys Leu Leu Ala Pro 

35 40 45 



144 



15 



cgc gac ggc gac gcg cag ccc egg gag acc tgg ggc aag aag ate gac 192 
Arg Asp Gly Asp Ala Gin Pro Arg Glu Thr Trp Gly Lys Lys lie Asp 
50 55 60 

ttc ctg ctg tec gta gtc ggc tte gea gtg gac ctg gee aac gtg tgg 240 
Phe Leu Leu Ser Val Val Gly Phe Ala Val Asp Leu Ala Asn Val Trp 
65 70 75 80 



20 



cgc ttc ccc tac etc tgc tac aag aac ggc ggc ggt gcc ttc ttg ate 
Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu lie 
85 90 95 



288 



ccg tac aca ctg tte ett ate ate gcg ggg atg ccc ctg tte tac atg 
Pro Tyr Thr Leu Phe Leu lie lie Ala Gly Met Pro Leu Phe Tyr Met 
100 105 110 



336 



gag ctg get ctg gga cag tac aac egg gag ggg get gcc acc gtt tgg 
25 Glu Leu Ala Leu Gly Gin Tyr Asn Arg Glu Gly Ala Ala Thr Val Trp 

115 120 125 



384 



30 



aaa ate tgc cca tte tte aaa ggc gtt ggc tat get gtc ate ctg ate 432 
Lys lie Cys Pro Phe Phe Lys Gly Val Gly Tyr Ala Val lie Leu lie 
130 135 140 

gee ctg tac gtt ggc tte tac tac aac gtc ate ate gcc tgg tea etc 480 
Ala Leu Tyr Val Gly Phe Tyr Tyr Asn Val lie lie Ala Trp Ser Leu 
145 150 155 160 



35 



tac tac etc tte tee tec ttc acc etc aac ctg ccc tgg acc gac tgt 
Tyr Tyr Leu Phe Ser Ser Phe Thr Leu Asn Leu Pro Trp Thr Asp Cys 
165 170 175 



528 



ggc cae acc tgg aac age ccc aac tgt acc gac ccc aag etc etc aat 
Gly His Thr Trp Asn Ser Pro Asn Cys Thr Asp Pro Lys Leu Leu Asn 
180 185 190 



576 



ggc tec gtg ctt ggc aac cac acc aag tac tec aag tac aag ttc acg 
40 Gly Ser Val Leu Gly Asn His Thr Lys Tyr Ser Lys Tyr Lys Phe Thr 

195 200 205 



624 



45 



ccg gea gee gag ttt tat gag egt ggt gtc ctg cac ett cac gag age 672 

Pro Ala Ala Glu Phe Tyr Glu Arg Gly Val Leu His Leu His Glu Ser 

210 215 220 

age ggg att eat gac ate ggc ctg ccc cag tgg cag etc ttg etc tgt 720 

Ser Gly lie His Asp lie Gly Leu Pro Gin Trp Gin Leu Leu Leu Cys 

225 230 235 240 



50 



ctg atg gtc gtc gtc ate gtc ttg tat ttt age etc tgg aaa ggg gtg 
Leu Met Val Val Val lie Val Leu Tyr Phe Ser Leu Trp Lys Gly Val 
245 250 255 



768 



aag aca tea gga aag gtg gtg tgg ate aca gee acg ctg cet tac ttc 



816 
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Lys Thr Ser Gly Lys Val Val Trp lie Thr Ala Thr Leu Pro Tyr Phe 
260 265 270 

gtg ctg ttc gtg etc ctg gtc cat ggc gtc acg ctg ccc gga gcc tec 864 

Val Leu Phe Val Leu Leu Val His Gly Val Thr Leu Pro Gly Ala Ser 

5 275 280 285 

s^t ggc ate aat gee tac ctg cac ate gae ttc tac cgc ttg aaa gag 912 

Asn Gly lie Asn Ala Tyr Leu His lie Asp Phe Tyr Arg Leu Lys Glu 
290 . 295 300 

gee aeg gta tgg att gat gcc gca act cag ata ttt ttt tec ttg ggg 960 

10 Ala Thr Val Trp lie Asp Ala Ala Thr Gin lie Phe Phe Ser Leu Gly 

305 310 315 320 

get gga ttt gga gta ttg att gca ttt gcc agt tac aac aaa ttt gac 1008 

Ala Gly Phe Gly Val Leu lie Ala Phe Ala Ser Tyr Asn Lys Phe Asp 

325 330 335 

15 aac aac tgt tac agg gat gcc ctg ctg ace age age ate aac tgt ate 1056 

Asn Asn Cys Tyr Arg Asp Ala Leu Leu Thr Ser Ser lie Asn Cys lie 
340 345 350 

ace age ttc gtc tct ggg ttc gee ate ttc tec ate ctt ggt tac atg 1104 

Thr Ser Phe Val Ser Gly Phe Ala lie Phe Ser lie Leu Gly Tyr Met 

20 355 360 365 

gcc cat gaa cac aag gtc aac att gag gat gtg gcc aca gaa gga get 1152 

Ala His Glu His Lys Val Asn lie Glu Asp Val Ala Thr Glu Gly Ala 
370 375 380 

ggc eta gtg ttc ate ctg tat cca gag gcc att tct ace ctg tct gga 1200 

25 Gly Leu Val Phe lie Leu Tyr Pro Glu Ala lie Ser Thr Leu Ser Gly 

385 390 395 400 

tct aca ttc tgg get gtt gtg ttt ttc gtc atg etc ctg gcg ctg ggc 1248 

Ser Thr Phe Trp Ala Val Val Phe Phe Val Met Leu Leu Ala Leu Gly 

405 410 415 

30 ctt gac age tea atg gga ggc atg gag get gtc ate aeg ggc ctg gca 1296 

Leu Asp Ser Ser Met Gly Gly Met Glu Ala Val lie Thr Gly Leu Ala 
420 425 430 

gat gae ttc eag gtc ctg aag ega eae egg aaa etc ttc aca ttt ggc 1344 

Asp Asp Phe Gin Val Leu Lys Arg His Arg Lys Leu Phe Thr Phe Gly 

35 435 440 ' 445 

gtc ace ttc age act ttc ctt etc ccc ctg ttc tgc ata ace aag ggt 1392 

Val Thr Phe Ser Thr Phe Leu Leu Pro Leu Phe Cys lie Thr Lys Gly 
450 455 460 

gga att tac gte ttg acc etc ctg gae ace ttt get gcg ggc aec tec 1440 

40 Gly lie Tyr Val Leu Thr Leu Leu Asp Thr Phe Ala Ala Gly Thr Ser 

465 470 475 480 

ate ctt ttt get gte etc atg gaa gee ate gga gtt tec tgg ttt tat 1488 

lie Leu Phe Ala Val Leu Met Glu Ala lie Gly Val Ser Trp Phe Tyr 

485 490 495 

45 gga gtg gac agg ttc age aac gac ate eag eag atg atg ggg ttc agg 1536 

Gly Val Asp Arg Phe Ser Asn Asp lie Gin Gin Met Met Gly Phe Arg 
500 505 510 

ccg ggt eta tac tgg aga ctg tgc tgg aag ttc gtc agt cet gcc ttc 1584 

Pro Gly Leu Tyr Trp Arg Leu Cys Trp Lys Phe Val Ser Pro Ala Phe 

50 515 520 525 

etc ctg ttc gtg gtt gtg gtc age ate ate aac ttc aag cca etc ace 1632 

Leu Leu Phe Val Val Val Val Ser lie He Asn Phe Lys Pro Leu Thr 
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530 535 540 

tac gac gac tac ate ttc ccg ccc tgg gcc aac tgg gtg ggg tgg ggc 1680 
Tyr Asp Asp Tyr lie Phe Pro Pro Trp Ala Asn Trp Val Gly Trp Gly 
545 550 555 560 

5 ate gcc ctg tec tec atg gte ctg gtg ccc ate tac gtc ate tat aag 1728 

lie Ala Leu Ser Ser Met Val Leu Val Pro lie Tyr Val lie Tyr Lys 
565 570 575 

ttc etc age acg eag ggc tct ctt tgg gag aga ctg gcc tat ggc ate 1776 
Phe Leu Ser Thr Gin Gly Ser Leu Trp Glu Arg Leu Ala Tyr Gly lie 
10 580 585 590 

acg cea gag aac gag eac eac ctg gtg get eag agg gac ate aga eag 1824 
Thr Pro Glu Asn Glu His His Leu Val Ala Gin Arg Asp lie Arg Gin 
595 600 605 

ttc cag ttg caa eac tgg ctg gcc ate tga 1854 
15 Phe Gin Leu Gin His Trp Leu Ala lie 

610 615 

<210>4 
<211> 617 
<212> PRT 
20 <213> Homo sapiens 

<400> 4 

Met Leu Leu Ala Arg Met Asn Pro Gin Val Gin Pro Glu Asn Asn Gly 
15 10 15 

Ala Asp Thr Gly Pro Glu Gin Pro Leu Arg Ala Arg Lys Thr Ala Glu 
25 20 25 30 

Leu Leu Val Val Lys Glu Arg Asn Gly Val Gin Cys Leu Leu Ala Pro 
35 40 45 

Arg Asp Gly Asp Ala Gin Pro Arg Glu Thr Trp Gly -Lys Lys lie Asp 
50 55 60 

30 Phe Leu Leu Ser Val Val Gly Phe Ala Val Asp Leu Ala Asn Val Trp 

65 70 75 80 

Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu lie 
85 90 95 

Pro Tyr Thr Leu Phe Leu lie lie Ala Gly Met Pro Leu Phe Tyr Met 
35 100 105 110 

Glu Leu Ala Leu Gly Gin Tyr Asn Arg Glu Gly Ala Ala Thr Val Trp 
115 120 125 

Lys lie Cys Pro Phe Phe Lys Gly Val Gly Tyr Ala Val lie Leu lie 
130 135 140 

40 Ala Leu Tyr Val Gly Phe Tyr Tyr Asn Val lie lie Ala Trp Ser Leu 

145 150 155 160 

Tyr Tyr Leu Phe Ser Ser Phe Thr Leu Asn Leu Pro Trp Thr Asp Cys 
165 170 175 

Gly His Thr Trp Asn Ser Pro Asn Cys Thr Asp Pro Lys Leu Leu Asn 
45 180 185 190 

Gly Ser Val Leu Gly Asn His Thr Lys Tyr Ser Lys Tyr Lys Phe Thr 
195 200 205 
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Pro Ala Ala Glu Phe Tyr Glu Arg Gly Val Leu His Leu His Glu Ser 
210 215 220 

Ser Gly lie His Asp lie Gly Leu Pro Gin Trp Gin Leu Leu Leu Cys 
225 230 235 240 

Leu Met Val Val Val lie Val Leu Tyr Phe Ser Leu Trp Lys Gly Val 
245 250 255 

Lys Thr Ser Gly Lys Val Val Trp lie Thr Ala Thr Leu Pro Tyr Phe 
260 265 270 

Val Leu Phe Val Leu Leu Val His Gly Val Thr Leu Pro Gly Ala Ser 
275 280 285 

Asn Gly lie Asn Ala Tyr Leu His lie Asp Phe Tyr Arg Leu Lys Glu 
290 295 300 

Ala Thr Val Trp lie Asp Ala Ala Thr Gin lie Phe Phe Ser Leu Gly 
305 310 315 320 

Ala Gly Phe Gly Val Leu lie Ala Phe Ala Ser Tyr Asn Lys Phe Asp 
325 330 335 

Asn Asn Cys Tyr Arg Asp Ala Leu Leu Thr Ser Ser lie Asn Cys lie 
340 345 350 

Thr Ser Phe Val Ser Gly Phe Ala lie Phe Ser lie Leu Gly Tyr Met 
355 360 365 

Ala His Glu His Lys Val Asn lie Glu Asp Val Ala Thr Glu Gly Ala 
370 375 380 

Gly Leu Val Phe lie Leu Tyr Pro Glu Ala lie Ser Thr Leu Ser Gly 
385 390 395 400 

Ser Thr Phe Trp Ala Val Val Phe Phe Val Met Leu Leu Ala Leu Gly 
405 410 415 

Leu Asp Ser Ser Met Gly Gly Met Glu Ala Val lie Thr Gly Leu Ala 
420 425 430 

Asp Asp Phe Gin Val Leu Lys Arg His Arg Lys Leu Phe Thr Phe Gly 
435 440 445 

Val Thr Phe Ser Thr Phe Leu Leu Pro .Leu Phe Cys lie Thr Lys Gly 
450 455 460 

Gly lie Tyr Val Leu Thr Leu Leu Asp Thr Phe Ala Ala Gly Thr Ser 
465 470 475 480 

lie Leu Phe Ala Val Leu Met Glu Ala lie Gly Val Ser Trp ' Phe Tyr 
485 490 495 

Gly Val Asp Arg Phe Ser Asn Asp lie Gin Gin Met Met Gly Phe Arg 
500 505 510 

Pro Gly Leu Tyr Trp Arg Leu Cys Trp Lys Phe Val Ser Pro Ala Phe 
515 520 525 

Leu Leu Phe Val Val Val Val Ser lie lie Asn Phe Lys Pro Leu Thr 
530 535 540 

Tyr Asp Asp Tyr lie Phe Pro Pro Trp Ala Asn Trp Val Gly Trp Gly 
545 550 555 560 

lie Ala Leu Ser Ser Met Val Leu Val Pro lie Tyr Val He Tyr Lys 
565 570 575 
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Phe Leu Ser Thr Gin Gly Ser Leu Trp Glu Arg Leu Ala Tyr Gly lie 
580 585 590 

Thr Pro Glu Asn Glu His His Leu Val Ala Gin Arg Asp lie Arg Gin 
595 600 605 

Phe Gin Leu Gin His Trp Leu Ala lie 
SIO 615 



<210>5 
<211>41 
<212>DNA 
10 <213> Homo sapiens 

<400> 5 

ccttcagtac tttccttctc cccctgttct gcataaccaa g 41 

<210> 6 
<211> 41 
15 <212>DNA 

<213> Homo sapiens 

<400> 6 

cttggttatg cagaacaggg ggagaaggaa agtactgaag g 41 

<210> 7 
20 <211>18 

<212>DNA 

<213> Homo sapiens 

<400> 7 

^cattctgggc tgttgtgt 18 

25 <210>8 
<211> 21 
<212> DNA 
<213> Homo sapiens 

<400> 8 

30 gtggttgtgg tcagcatcat c 21 

<210> 9 

<211> 15 

<212> DNA 

<213> Homo sapiens 

35 <400>9 

ccttctcgcc ctgtt 15 

<210> 10 
<211> 15 
<212> DNA 
40 <213> Homo sapiens 
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<400> 10 

ccttctcccc ctgtt 15 

<210>11 
<211> 1854 
5 <212>DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> (1)..(1851) 

10 <400>11 

atg att ctg gcg egg atg aac ccg cag gtg cag ccc gag aac aac ggg 48 
Met lie Leu Ala Arg Met Asn Pro Gin Val Gin Pro Glu Asn Asn Gly 
15 10 15 

gcg gac acg ggt cca gag cag ccc ctt egg gcg cgc aaa act gcg gag 96 
1 5 Ala Asp Thr Gly Pro Glu Gin Pro Leu Arg Ala Arg Lys Thr Ala Glu 

20 25 30 

ctg ctg gtg gtg aag gag cgc aac ggc gtc cag tgc ctg ctg gcg ccc 144 
Leu Leu Val Val Lys Glu Arg Asn Gly Val Gin Cys Leu Leu Ala Pro 
35 40 45 

20 cgc gac ggc gac gcg cag ccc egg gag acc tgg ggc aag aag ate gac 192 

Arg Asp Gly Asp Ala Gin Pro Arg Glu Thr Trp Gly Lys Lys lie Asp 
50 55 60 

ttc ctg ctg tec gta gtc ggc ttc gca gtg gac ctg gcc aac gtg tgg 240 
Phe Leu Leu Ser Val Val Gly Phe Ala Val Asp Leu Ala Asn Val Trp 
25 65 70 75 80 

cgc ttc ccc tac etc tgc tac aag aac ggc ggc ggt gee ttc ttg ate 288 
Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu lie 
85 90 95 

eeg tac aca ctg ttc ctt ate ate gcg ggg atg cec ctg ttc tac atg 336 
30 Pro Tyr Thr Leu Phe Leu lie lie Ala Gly Met Pro Leu Phe Tyr Met 

100 105 110 

gag ctg get ctg gga cag tac aac egg gag ggg get gcc acc gtt tgg 3 84 
Glu Leu Ala Leu Gly Gin Tyr Asn Arg Glu Gly Ala Ala Thr Val Trp 
115 120 125 



35 



aaa ate tgc cca ttc ttc aaa ggc gtt ggc tat get gtc ate ctg ate 432 
Lys lie Cys Pro Phe Phe Lys Gly Val Gly Tyr Ala Val lie Leu lie 
130 135 140 



gcc ctg tac gtt ggc ttc tac tac aac gtc ate ate gee tgg tea etc 480 
Ala Leu Tyr Val Gly Phe Tyr Tyr Asn Val lie lie Ala Trp Ser Leu 
40 145 150 155 160 

tac tac etc ttc tec tec ttc ace etc aac ctg ccc tgg ace gae tgt 528 
Tyr Tyr Leu Phe Ser Ser Phe Thr Leu Asn Leu Pro Trp Thr Asp Cys 
165 170 175 

ggc cac acc tgg aac age cec aac tgt acc gac ccc aag etc etc aat 576 
45 Gly His Thr Trp Asn Ser Pro Asn Cys Thr Asp Pro Lys Leu Leu Asn 

180 185 190 

ggc tec gtg ctt ggc aac cac acc aag tac tee aag tac aag ttc acg 624 
Gly Ser Val Leu Gly Asn His Thr Lys Tyr Ser Lys Tyr Lys Phe Thr 
195 200 205 



-13- 



ccg gca gcc gag ttt tat gag cgt ggt gtc ctg cac ctt cac gag age 672 

Pro Ala Ala Glu Phe Tyr Glu Arg Gly Val Leu His Leu His Glu Ser 
210 215 220 

age ggg att cat gac ate ggc etg eee cag tgg cag etc ttg ete tgt 720 

5 Ser Gly lie His Asp lie Gly Leu Pro Gin Trp Gin Leu Leu Leu Cys 

225 230 235 240 

etg atg gtc gtc gtc ate gtc ttg tat ttt age etc tgg aaa ggg gtg 768 

Leu Met Val Val Val lie Val Leu Tyr Phe Ser Leu Trp Lys Gly Val 
245 250 255 

10 aag aca tea gga aag gtg gtg tgg ate aca gee acg ctg cct tae ttc 816 

Lys Thr Ser Gly Lys Val Val Trp lie Thr Ala Thr Leu Pro Tyr Phe 
260 265 270 

gtg etg ttc gtg etc etg gtc eat ggc gtc acg etg ccc gga gee tec 864 

Val Leu Phe Val Leu Leu Val His Gly Val Thr Leu Pro Gly Ala Ser 
15 275 280 285 

aat ggc ate aat gee tae etg cac ate gac ttc tae cgc ttg aaa gag 912 

Asn Gly lie Asn Ala Tyr Leu His lie Asp Phe Tyr Arg Leu Lys Glu 
290 295 300 

gcc acg gta tgg att gat gee gca act cag ata ttt ttt tee ttg ggg 960 

20 Ala Thr Val Trp lie Asp Ala Ala Thr Gin He Phe Phe Ser Leu Gly 

305 310 315 320 

get gga ttt gga gta ttg att gca ttt gee agt tae aae aaa ttt gac 1008 

Ala Gly Phe Gly Val Leu He Ala Phe Ala Ser Tyr Asn Lys Phe Asp 
325 330 335 

25 aae aae tgt tae agg gat gee ctg ctg acc age age ate aae tgt ate 1056 

Asn Asn Cys Tyr Arg Asp Ala Leu Leu Thr Ser Ser He Asn Cys He 
340 345 350 

ace age ttc gtc tet ggg ttc gcc ate ttc tec ate ctt ggt tae atg 1104 

Thr Ser Phe Val Ser Gly Phe Ala He Phe Ser He Leu Gly Tyr Met 
30 355 360 365 

gcc cat gaa cac aag gtc aae att gag gat gtg gee aca gaa gga get 1152 

Ala His Glu His Lys Val Asn He Glu Asp Val Ala Thr Glu Gly Ala 
370 375 380 

ggc eta gtg ttc ate etg tat cca gag gee att tet ace etg tet gga 1200 

35 Gly Leu Val Phe He Leu Tyr Pro Glu Ala lie Ser Thr Leu Ser Gly 

385 390 395 400 

tet aca ttc tgg get gtt gtg ttt ttc gtc atg etc ctg gcg ctg ggc 1248 

Ser Thr Phe Trp Ala Val Val Phe Phe Val Met Leu Leu Ala Leu Gly 
405 410 415 

40 ctt gac age tea atg gga ggc atg gag get gtc ate acg ggc etg gca 1296 

Leu Asp Ser Ser Met Gly Gly Met Glu Ala Val He Thr Gly Leu Ala 
420 425 430 

gat gac ttc cag gtc ctg aag cga cac egg aaa etc ttc aca ttt ggc 1344 

Asp Asp Phe Gin Val Leu Lys Arg His Arg Lys Leu Phe Thr Phe Gly 
45 435 440 445 

gtc acc ttc age act ttc ctt etc gee ctg ttc tge ata acc aag ggt 1392 

Val Thr Phe Ser Thr Phe Leu Leu Ala Leu Phe Cys He Thr Lys Gly 
450 455 460 

gga att tae gtc ttg acc etc ctg gac acc ttt get gcg ggc acc tec 1440 

50 Gly He Tyr Val Leu Thr Leu Leu Asp Thr Phe Ala Ala Gly Thr Ser 

465 470 475 480 

ate ctt ttt get gtc etc atg gaa gcc ate gga gtt tec tgg ttt tat 1488 
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Ile Leu Phe Ala Val Leu Met Glu Ala lie Gly Val Ser Trp Phe Tyr 
485 490 495 

gga gtg gac agg ttc age aac gac ate cag cag atg atg ggg ttc agg 1536 
Gly Val Asp Arg Phe Ser Asn Asp lie Gin Gin Met Met Gly Phe Arg 
5 500 505 510 

ccg ggt eta tac tgg aga ctg tgc tgg aag ttc gtc agt cct gcc ttc 1584 
Pro Gly Leu Tyr Trp Arg Leu Cys Trp Lys Phe Val Ser Pro Ala Phe 
515 520 525 

etc ctg ttc gtg gtt gtg gtc age ate ate aac ttc aag eca etc aee 1632 
10 Leu Leu Phe Val Val Val Val Ser He He Asn Phe Lys Pro Leu Thr 

530 535 540 

tac gac gac tae ate ttc ccg ccc tgg gee aac tgg gtg ggg tgg ggc 1680 
Tyr Asp Asp Tyr He Phe Pro Pro Trp Ala Asn Trp Val Gly Trp Gly 
545 550 555 560 

15 ate gee ctg tec tec atg gtc ctg gtg eee ate tae gtc ate tat aag 1728 

He Ala Leu Ser Ser Met Val Leu Val Pro He Tyr Val He Tyr Lys 
565 570 575 

ttc cte age aeg cag gge tct ctt tgg gag aga ctg gee tat ggc ate 1776 
Phe Leu Ser Thr Gin Gly Ser Leu Trp Glu Arg Leu Ala Tyr Gly He 
20 580 585 590 

aeg cea gag aac gag cae eae etg gtg get cag agg gac ate aga cag 1824 
Thr Pro Glu Asn Glu His His Leu Val Ala Gin Arg Asp He Arg Gin 
595 600 605 

ttc cag ttg caa cac tgg etg gcc ate tga 1854 
25 Phe Gin Leu Gin His Trp Leu Ala He 

610 615 

<210>12 
<211> 617 
<212> PRT 
30 <213> Homo sapiens 

<400> 12 

Met He Leu Ala Arg Met Asn Pro Gin Val Gin Pro Glu Asn Asn Gly 
15 10 15 

Ala Asp Thr Gly Pro Glu Gin Pro Leu Arg Ala Arg Lys Thr Ala Glu 
35 20 25 30 

Leu Leu Val Val Lys Glu Arg Asn Gly Val Gin Cys Leu Leu Ala Pro 
35 40 45 

Arg Asp Gly Asp Ala Gin Pro Arg Glu Thr Trp Gly Lys Lys He Asp 
50 55 60 

40 Phe Leu Leu Ser Val Val Gly Phe Ala Val Asp Leu Ala Asn Val Trp 

65 70 75 80 

Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu He 
85 90 95 

Pro Tyr Thr Leu Phe Leu He He Ala Gly Met Pro Leu Phe Tyr Met 
45 100 105 110 

Glu Leu Ala Leu Gly Gin Tyr Asn Arg Glu Gly Ala Ala Thr Val Trp 
115 120 125 

Lys He Cys Pro Phe Phe Lys Gly Val Gly Tyr Ala Val He Leu He 
130 135 140 
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Ala Leu Tyr Val Gly Phe Tyr Tyr Asn Val lie lie Ala Trp Ser Leu 
145 150 155 160 

Tyr Tyr Leu Phe Ser Ser Phe Thr Leu Asn Leu Pro Trp Thr Asp Cys 
165 170 175 

Gly His Thr Trp Asn Ser Pro Asn Cys Thr Asp Pro Lys Leu Leu Asn 
180 185 190 

Gly Ser Val Leu Gly Asn His Thr Lys Tyr Ser Lys Tyr Lys Phe Thr 
195 200 205 

Pro Ala Ala Glu Phe Tyr Glu Arg Gly Val Leu His Leu His Glu Ser 
210 ' 215 220 

Ser Gly lie His Asp lie Gly Leu Pro Gin Trp Gin Leu Leu Leu Cys 
225 230 235 240 

Leu Met Val Val Val lie Val Leu Tyr Phe Ser Leu Trp Lys Gly Val 
245 250 255 

Lys Thr Ser Gly Lys Val Val Trp lie Thr Ala Thr Leu Pro Tyr Phe 
260 265 270 

Val Leu Phe Val Leu Leu Val His Gly Val Thr Leu Pro Gly Ala Ser 
275 280 285 

Asn Gly lie Asn Ala Tyr Leu His lie Asp Phe Tyr Arg Leu Lys Glu 
290 295 300 

Ala Thr Val Trp lie Asp Ala Ala Thr Gin lie Phe Phe Ser Leu Gly 
305 310 315 320 

Ala Gly Phe Gly Val Leu lie Ala Phe Ala Ser Tyr Asn Lys Phe Asp 
325 330 335 

Asn Asn Cys Tyr Arg Asp Ala Leu Leu Thr Ser Ser lie Asn Cys lie 
340 345 350 

Thr Ser Phe Val Ser Gly Phe Ala lie Phe Ser lie Leu Gly Tyr Met 
355 360 365 

Ala His Glu His Lys Val Asn lie Glu Asp Val Ala Thr Glu Gly Ala 
370 375 380 

Gly Leu Val Phe lie Leu Tyr Pro Glu Ala lie Ser Thr Leu Ser Gly 
385 390 395 400 

Ser Thr Phe Trp Ala Val Val Phe Phe Val Met Leu Leu Ala Leu Gly 
405 410 415 

Leu Asp Ser Ser Met Gly Gly Met Glu Ala Val lie Thr Gly Leu Ala 
420 425 430 

Asp Asp Phe Gin Val Leu Lys Arg His Arg Lys Leu Phe Thr Phe Gly 
435 440 445 

Val Thr Phe Ser Thr Phe Leu Leu Ala Leu Phe Cys He Thr Lys Gly 
450 455 460 

Gly He Tyr Val Leu Thr Leu Leu Asp Thr Phe Ala Ala Gly Thr Ser 
465 470 475 480 

He Leu Phe Ala Val Leu Met Glu Ala He Gly Val Ser Trp Phe Tyr 
485 490 495 

Gly Val Asp Arg Phe Ser Asn Asp He Gin Gin Met Met Gly Phe Arg 
500 505 510 
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Pro Gly Leu Tyr Trp Arg Leu Cys Trp Lys Phe Val Ser Pro Ala Phe 
515 520 525 

Leu Leu Phe Val Val Val Val Ser lie lie Asn Phe Lys Pro Leu Thr 
530 535 540 

5 Tyr Asp Asp Tyr lie Phe Pro Pro Trp Ala Asn Trp Val Gly Trp Gly 

545 550 555 560 

lie Ala Leu Ser Ser Met Val Leu Val Pro lie Tyr Val lie Tyr Lys 
565 570 575 

Phe Leu Ser Thr Gin Gly Ser Leu Trp Glu Arg Leu Ala Tyr Gly lie 
10 580 585 590 

Thr Pro Glu Asn Glu His His Leu Val Ala Gin Arg Asp lie Arg Gin 
595 600 605 

Phe Gin Leu Gin His Trp Leu Ala lie 
610 615 

15 <210>13 

<211> 1854 
<212> DNA 
<213> Homo sapiens 

<220> 
20 <221>CDS 

<222> (1)..(1851) 

<400> 13 

atg att ctg gcg egg atg aac ccg cag gtg cag ccc gag aac aac ggg 48 

Met lie Leu Ala Arg Met Asn Pro Gin Val Gin Pro Glu Asn Asn Gly 
25 1 5 10 15 

gcg gac acg ggt oca gag cag ccc ctt egg gcg cgc aaa act gcg gag 96 
Ala Asp Thr Gly Pro Glu Gin Pro Leu Arg Ala Arg Lys Thr Ala Glu 
20 25 30 

ctg ctg gtg gtg aag gag cgc aac ggc gtc cag tgc ctg ctg gcg ccc 144 
30 Leu Leu Val Val Lys Glu Arg Asn Gly Val Gin Cys Leu Leu Ala Pro 

35 40 45 

cgc gac ggc gac gcg cag ccc egg gag acc tgg ggc aag aag ate gac 192 
Arg Asp Gly Asp Ala Gin Pro Arg Glu Thr Trp Gly Lys Lys lie Asp 
50 55 60 

35 ttc ctg ctg tec gta gtc ggc ttc gca gtg gac ctg gee aac gtg tgg 240 

Phe Leu Leu Ser Val Val Gly Phe Ala Val Asp Leu Ala Asn Val Trp 
65 70 75 80 

cgc ttc ccc tac etc tgc tac aag aac ggc ggc ggt gee ttc ttg ate 288 
Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu lie 
40 85 90 95 

ccg tac aea ctg ttc ett ate ate gcg ggg atg ccc ctg ttc tac atg 336 
Pro Tyr Thr Leu Phe Leu lie lie Ala Gly Met Pro Leu Phe Tyr Met 
100 105 110 

gsg ctg get ctg gga cag tac aac egg gag ggg get gee acc gtt tgg 384 
45 Glu Leu Ala Leu Gly Gin Tyr Asn Arg Glu Gly Ala Ala Thr Val Trp 

115 120 125 



aaa ate tgc eca ttc ttc aaa ggc gtt ggc tat get gtc ate ctg ate 432 
Lys lie Cys Pro Phe Phe Lys Gly Val Gly Tyr Ala Val lie Leu lie 
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130 135 140 

gcc ctg tac gtt ggc ttc tac tac aac gtc ate ate gcc tgg tea etc 480 

Ala Leu Tyr Val Gly Phe Tyr Tyr Asn Val lie He Ala Trp Ser Leu 

145 150 155 160 

5 tac tac etc ttc tec tec ttc ace etc aac ctg ccc tgg ace gac tgt 528 

Tyr Tyr Leu Phe Ser Ser Phe Thr Leu Asn Leu Pro Trp Thr Asp Cys 
165 170 175 

ggc eae ace tgg aae age ccc aac tgt ace gac ccc aag etc etc aat 576 

Gly His Thr Trp Asn Ser Pro Asn Cys Thr Asp Pro Lys Leu Leu Asn 

10 180 185 190 

ggc tec gtg ett ggc aac eae ace aag tac tec aag tac aag ttc aeg 624 

Gly Ser Val Leu Gly Asn His Thr Lys Tyr Ser Lys Tyr Lys Phe Thr 

195 200 205 

ccg gca gcc gag ttt tat gag egt ggt gte ctg eae ett eae gag age 672 

15 Pro Ala Ala Glu Phe Tyr Glu Arg Gly Val Leu His Leu His Glu Ser 

210 215 220 

^9^ ggg att eat gac ate ggc ctg ccc eag tgg cag etc ttg etc tgt 720 

Ser Gly lie His Asp He Gly Leu Pro Gin Trp Gin Leu Leu Leu Cys 

225 230 235 240 

20 ctg atg gtc gtc gtc ate gtc ttg tat ttt age etc tgg aaa ggg gtg 768 

Leu Met Val Val Val He Val Leu Tyr Phe Ser Leu Trp Lys Gly Val 
245 250 255 

aag aca tea gga aag gtg gtg tgg ate aca gcc aeg ctg ect tac ttc 816 

Lys Thr Ser Gly Lys Val Val Trp He Thr Ala Thr Leu Pro Tyr Phe 

25 260 265 270 

gtg ctg ttc gtg etc ctg gtc eat ggc gtc aeg ctg ccc gga gcc tec 864 

Val Leu Phe Val Leu Leu Val His Gly Val Thr Leu Pro Gly Ala Ser 

275 280 285 

aat ggc ate aat gee tac ctg cac ate gac ttc tac cgc ttg aaa gag 912 

30 Asn Gly He Asn Ala Tyr Leu His He Asp Phe Tyr Arg Leu Lys Glu 

290 295 300 

gcc aeg gta tgg att gat gcc gca act eag ata ttt ttt tec ttg ggg 960 

Ala Thr Val Trp He Asp Ala Ala Thr Gin He Phe Phe Ser Leu Gly 

305 310 315 320 

35 get gga ttt gga gta ttg att gca ttt gcc agt tac aac aaa ttt gac 1008 

Ala Gly Phe Gly Val Leu He Ala Phe Ala Ser Tyr Asn Lys Phe Asp 
325 330 335 

aac aac tgt tac agg gat gee ctg ctg ace age age ate aae tgt ate 1056 

Asn Asn Cys Tyr Arg Asp Ala Leu Leu Thr Ser Ser He Asn Cys He 

40 340 345 350 

ace age ttc gtc tet ggg ttc gcc ate ttc tee ate ett ggt tac atg 1104 

Thr Ser Phe Val Ser Gly Phe Ala He Phe Ser He Leu Gly Tyr Met 

355 360 365 

gee cat gaa eae aag gtc aac att gag gat gtg gcc aca gaa gga get 1152 

45 Ala His Glu His Lys Val Asn He Glu Asp Val Ala Thr Glu Gly Ala 

370 375 380 

ggc eta gtg ttc ate ctg tat cca gag gee att tct ace ctg tet gga 1200 

Gly Leu Val Phe He Leu Tyr Pro Glu Ala He Ser Thr Leu Ser Gly 

385 390 395 400 

50 tct aca ttc tgg get gtt gtg ttt ttc gtc atg etc ctg gcg ctg ggc 1248 

Ser Thr Phe Trp Ala Val Val Phe Phe Val Met Leu Leu Ala Leu Gly 
405 410 415 
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ctt gac age tea atg gga gge atg gag get gtc ate aeg ggc ctg gca 1296 
Leu Asp Ser Ser Met Gly Gly Met Glu Ala Val He Thr Gly Leu Ala 
420 425 430 

gat gae ttc eag gte etg aag ega eae egg aaa ete tte aca ttt gge 1344 
5 Asp Asp Phe Gin Val Leu Lys Arg His Arg Lys Leu Phe Thr Phe Gly 

435 440 445 

gte ace tte age aet ttc ett ete cee ctg tte tge ata ace aag ggt 1392 
Val Thr Phe Ser Thr Phe Leu Leu Pro Leu Phe Cys He Thr Lys Gly 
450 455 460 

10 gga att tac gte ttg acc etc etg gac ace ttt get geg gge ace tec 1440 

Gly He Tyr Val Leu Thr Leu Leu Asp Thr Phe Ala Ala Gly Thr Ser 
465 470 475 480 

ate ctt ttt get gte etc atg gaa gee ate gga gtt tee tgg ttt tat 1488 
He Leu Phe Ala Val Leu Met Glu Ala He Gly Val Ser Trp Phe Tyr 
15 485 490 495 

gga gtg gac agg ttc age aac gae ate cag cag atg atg ggg ttc agg 1536 
Gly Val Asp Arg Phe Ser Asn Asp He Gin Gin Met Met Gly Phe Arg 
500 505 510 

eeg ggt eta tac tgg aga etg tge tgg aag tte gtc agt cet gee ttc 1584 
20 Pro Gly Leu Tyr Trp Arg Leu Cys Trp Lys Phe Val Ser Pro Ala Phe 

515 520 525 

ete etg ttc gtg gtt gtg gtc age ate ate aac tte aag eca etc acc 1632 
Leu Leu Phe Val Val Val Val Ser He He Asn Phe Lys Pro Leu Thr 
530 535 540 

25 tac gae gae tac ate tte eeg cee tgg gee aac tgg gtg ggg tgg gge 1680 

Tyr Asp Asp Tyr He Phe Pro Pro Trp Ala Asn Trp Val Gly Trp Gly 
545 550 555 560 

ate gcc ctg tec tec atg gtc etg gtg cee ate tac gte ate tat aag 1728 
He Ala Leu Ser Ser Met Val Leu Val Pro He Tyr Val He Tyr Lys 
30 565 570 575 

tte etc age aeg eag gge tet ctt tgg gag aga etg gcc tat ggc ate 1776 
Phe Leu Ser Thr Gin Gly Ser Leu Trp Glu Arg Leu Ala Tyr Gly He 
580 585 590 

aeg eca gag aac gag eae eae etg gtg get cag agg gae ate aga cag 1824 
35 Thr Pro Glu Asn Glu His His Leu Val Ala Gin Arg Asp He Arg Gin 

595 600 605 

ttc cag ttg caa eae tgg ctg gcc ate tga 1854 
Phe Gin Leu Gin His Trp Leu Ala He 
610 615 

40 <210> 14 
<211> 617 
<212>PRT 
<213> Homo sapiens 

<400> 14 

45 Met He Leu Ala Arg Met Asn Pro Gin' Val Gin Pro Glu Asn Asn Gly 

15 10 15 

Ala Asp Thr Gly Pro Glu Gin Pro Leu Arg Ala Arg Lys Thr Ala Glu 
20 25 30 

Leu Leu Val Val Lys Glu Arg Asn Gly Val Gin Cys Leu Leu Ala Pro 
50 3 5 4 0 4 5 
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Arg Asp Gly Asp Ala Gin Pro Arg Glu Thr Trp Gly Lys Lys lie Asp 
50 55 60 

Phe Leu Leu Ser Val Val Gly Phe Ala Val Asp Leu Ala Asn Val Trp 
65 70 75 80 

Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu He 
85 90 95 

Pro Tyr Thr Leu Phe Leu He lie Ala Gly Met Pro Leu Phe Tyr Met 
100 105 110 

Glu Leu Ala Leu Gly Gin Tyr Asn Arg Glu Gly Ala Ala Thr Val Trp 
115 120 125 

Lys He Cys Pro' Phe Phe Lys Gly Val Gly Tyr Ala Val He Leu He 
130 135 140 

Ala Leu Tyr Val Gly Phe Tyr Tyr Asn Val He He Ala Trp Ser Leu 
145 150 155 160 

Tyr Tyr Leu Phe Ser Ser Phe Thr Leu Asn Leu Pro Trp Thr Asp Cys 
165 170 175 

Gly His Thr Trp Asn Ser Pro Asn Cys Thr Asp Pro Lys Leu Leu Asn 
180 185 190 

Gly Ser Val Leu Gly Asn His Thr Lys Tyr Ser Lys Tyr Lys Phe Thr 
195 200 205 

Pro Ala Ala Glu Phe Tyr Glu Arg Gly Val Leu His Leu His Glu Ser 
210 215 220 

Ser Gly He His Asp He Gly Leu Pro Gin Trp Gin Leu Leu Leu Cys 
225 230 235 *240 

Leu Met Val Val Val He Val Leu Tyr Phe Ser Leu Trp Lys Gly Val 
245 250 255 

Lys Thr Ser Gly Lys Val Val Trp He Thr Ala Thr Leu Pro Tyr Phe 
260 265 270 

Val Leu Phe Val Leu Leu Val His Gly Val Thr Leu Pro Gly Ala Ser 
275 280 285 

Asn Gly He Asn Ala Tyr Leu His He Asp Phe Tyr Arg Leu Lys Glu 
290 295 300 

Ala Thr Val Trp He Asp Ala Ala Thr Gin He Phe Phe Ser Leu Gly 
305 310 315 320 

Ala Gly Phe Gly Val Leu He Ala Phe Ala Ser Tyr Asn Lys Phe Asp 
325 330 335 

Asn Asn Cys Tyr Arg Asp Ala Leu Leu Thr Ser Ser He Asn Cys He 
340 345 350 

Thr Ser Phe Val Ser Gly Phe Ala He Phe Ser He Leu Gly Tyr Met 
355 360 365 

Ala His Glu His Lys Val Asn He Glu Asp Val Ala Thr Glu Gly Ala 
370 375 380 

Gly Leu Val Phe He Leu Tyr Pro Glu Ala He Ser Thr Leu Ser Gly 
385 390 395 400 

Ser Thr Phe Trp Ala Val Val Phe Phe Val Met Leu Leu Ala Leu Gly 
405 410 415 
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Leu Asp Ser Ser Met Gly Gly Met Glu Ala Val lie Thr Gly Leu Ala 
420 425 430 

Asp Asp Phe Gin Val Leu Lys Arg His Arg Lys Leu Phe Thr Phe Gly 
435 440 445 

Val Thr Phe Ser Thr Phe Leu Leu Pro Leu Phe Cys lie Thr Lys Gly 
450 455 460 

Gly He Tyr Val Leu Thr Leu Leu Asp Thr Phe Ala Ala Gly Thr Ser 
465 470 475 480 

lie Leu Phe Ala Val Leu Met Glu Ala He Gly Val Ser Trp Phe Tyr 
485 490 495 

Gly Val Asp Arg Phe Ser Asn Asp He Gin Gin Met Met Gly Phe Arg 
500 505 510 

Pro Gly Leu Tyr Trp Arg Leu Cys Trp Lys Phe Val Ser Pro Ala Phe 
515 520 525 

Leu Leu Phe Val Val Val Val Ser He He Asn Phe Lys Pro Leu Thr 
530 535 540 

Tyr Asp Asp Tyr He Phe Pro Pro Trp Ala Asn Trp Val Gly Trp Gly 
545 550 555 560 

He Ala Leu Ser Ser Met Val Leu Val Pro He Tyr Val He Tyr Lys 
565 570 575 

Phe Leu Ser Thr Gin Gly Ser Leu Trp Glu Arg Leu Ala Tyr Gly He 
580 585 590 

Thr Pro Glu Asn Glu His His Leu Val Ala Gin Arg Asp He Arg Gin 
595 600 605 

Phe Gin Leu Gin His Trp Leu Ala He 
610 615 

<210>15 

<211> 980 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> exon 
<222> (129).. (257) 

<220> 
<221> gene 
<222> (129)..(800) 

<220> 
<221> exon 
<222> (701)..(802) 

<300> 

<301> Porzgen, P. 
Bonisch, H. 
Bruss, M. 
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<302> Molecular Cloning and Organization of the Coding Region 

of the Human Norepinephrine Tranporter Gene 
<303> Biochem. Biophys. Res. Commun. 
<304> 215 
<305> (3) 
<306> 1145-1150 
<307> 1995 
<308> X91117 
<309> 1996-02-20 

<400> 1 5 

tttctcgaga gaggcaaggc agcctacatg agtcctgggc tgcaggaggc tctaggaacc 60 

ctggggcctg agactgaggt ccagggagac cctaattcct gcaccccacc cctcctggtt 120 

ccctccag atg gga ggc atg gag get gtc ate acg ggc ctg gca gat gac 170 

ttc cag gtc ctg aag cga cac egg aaa etc ttc aca ttt ggc gtc acc 218 

ttc age act ttc ett etc gee ctg ttc tge ata acc aag gtgagtaggg 267 

gctgggctct gggtcacctg ggggcctctg aggcegcatt tcaataaagt caaacattcc 327 

tagcettaga actgggctga getcagggag aacaatgeag gatceagcat cetcaattca 387 

gcggcctgac ccactagggt taggcccagt agtettettc catctctgas setgaggatt 447 

ccattcagcc ctgttaattg ecttattgac ttgagggsea gcaaaagtcc ctttggaaee 507 

catctaacte tttattggct gaaactgagg tgactgtaac gtcaatacaa cageaceaca 567 

gcectatgee etgggtttte aaatagagct ecgageaagt gggacagggg geaggtaaga 627 

gttgacagae acaacaatca gttcccacgt ttgaccaaag agggcctctt ggcttcttct 687 

ctccctgtgc cag ggt gga att tac gtc ttg ace etc ctg gac ace ttt 736 

get gcg ggc acc tec ate ett ttt get gtc etc atg gaa gee ate gga 784 

gtt tec tgg ttt tat ggt atgtgagtgt gtggaaaagc cteagctcce 832 

agtcctccta gaateetgca eetggaggtg tgcagggagg ecttecattt ccaggacagc 892 

cacctaaaat tceagagtcc agcaagtcac ttattgggaa caaatctcaa tcctcggctc 952 

atetttggat gaacctgccc ttaaeagg 980 

<210> 16 

<211>22 

<212> DNA 

<213> Homo sapiens 

<400> 1 6 

aggaceggta aagtteetct eg 22 

<210> 17 

<211> 22 

<212> DNA 

<213> Homo sapiens 
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<400> 17 

tccgtgtgta ttccagctcc tg 22 

<210> 18 
<211> 21 
5 <212>DNA 

<213> Homo sapiens 

<400> 18 

gattgctgcg cgtcgccttt g 21 

<210>19 
10 <211>21 

<212> DNA 

<213> Homo sapiens 

<400> 19 

ccttagatct caccactgga g 21 



15 <210>20 
<211> 20 
<212> DNA 
<213> Homo sapiens 



<400> 20 

20 catgcgacag gtcactggtg 20 

<210> 21 

<211> 22 

<212> DNA 

<213> Homo sapiens 

25 <400> 21 

tagtgtttgg ctcaggtcat ac 22 

<210>22 
<211>20 
<212> DNA 
30 <213> Homo sapiens 

<400> 22 

agagtggcca ggtcctgtct 20 

<210> 23 
<211> 22 
35 <212>DNA 

<213> Homo sapiens 

<400> 23 

cttgcacttc cagctccatc tt 22 

<210> 24 



<211>23 

<212> DNA 

<213> Homo sapiens 

<400> 24 

5 tggcttcagg gccttgccta gag 

<210>25 

<211>23 

<212> DNA 

<213> Homo sapiens 

10 <400>25 

acaagcctgg cccaaggctt ggt 

<210> 26 
<211>24 
<212> DNA 
15 <213> Homo sapiens 

<400> 26 

ctgcccatct ctggttcaga ccat 

<210> 27 
<211> 23 
20 <212>DNA 

<213> Homo sapiens 

<400> 27 

ggagagttgg cttccagacc aga 

25 <210>28 
<211> 22 
<212> DNA 
<213> Homo sapiens 

<400> 28 

30 gtatccatgt ggcagcagga gc 

<210> 29 

<211>22 

<212> DNA 

<213> Homo sapiens 

35 <400> 29 

cacggaagag ccatgcagcc aa 

<210> 30 
<211>26 
<212> DNA 
40 <213> Homo sapiens 



-23- 



23 



23 



24 



23 



22 



-24- 

<400> 30 

ctatcatgtg cagctcagac caatgg 



<210> 31 
<211> 41 
5 <212> DNA 

<213> Homo sapiens 

<400> 31 

gtctgcaatt taaatagggc cttctgg 

<210>32 
10 <211>24 

<212>DNA 

<213> Homo sapiens 

<400> 32 

caaggcagcc tacatgagtc ctgg 

15 <210>33 
<211> 25 
<212> DNA 
<213> Homo sapiens 

<400> 33 

20 taacagggct gaatggaatc ctcag 

<210>34 

<211>24 

<212> DNA 

<213> Homo sapiens 

25 <400>34 

ggtgcaggat tctaggagga ctgg 

<210> 35 
<211> 24 
<212> DNA 
30 <213> Homo sapiens 

<400> 35 

catcttgcct cactgccctg ctct 

<210> 36 
<211> 26 
35 <212> DNA 

<213> Homo sapiens 



<400> 36 

ttgaccctag tgtctgtgtc cttctg 



f 

<210>37 
<211>24 
<212> DNA 
<213> Homo sapiens 

<400> 37 

gctgcaggat caaatagcag gtgg 

<210> 38 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 38 

tgctcctctc ctctgagcta acag 

<210> 39 

<211>23 

<212> DNA 

<213> Homo sapiens 

<400> 39 

ggaggtgctt ggagatcatt tgg 

<210> 40 

<211>23 

<212> DNA 

<213> Homo sapiens 



<400> 40 

gcttcagtct cacattagcg agg 



